The objective of the study was to evaluate the relationship between admission cardiotocography and fetal outcome among high risk obstetrics patients.
INTRODUCTION
Pregnancy and labor are normal physiological processes but may be complicated by conditions that need additional ways of assessment of fetal wellbeing. These conditions include medical illnesses such as essential hypertension, pre-eclampsia, renal and autoimmune disease, maternal diabetes and thyroid disease [1] [2] [3] [4] ,other conditions such as prolonged pregnancy, vaginal bleeding, reduced fetal movements and prolonged ruptured membranes 5 and fetal conditions such as intrauterine growth restriction, fetal infection and multiple pregnancies which increase the risks to the fetuses. 5, 6 Hence, surveillance of the fetus during labor is important to ensure the delivery of a healthy baby with minimum of intervention. 7 Until the second half of 20 th century, assessment of the fetal condition depended on very limited means such as the fetal movement perceived by the mother, growth of the uterus and its contents and the intermittent auscultation by stethoscope. 8 Cardiotocography is the most widely used indirect diagnostic technique to monitor fetus during pregnancy and labor. 9 It has been proven to be useful 9 especially in antepartum period; leading to considerable reduction of perinatal morbidity and mortality. It is performed after admission of the mother to labor ward. 10 It was introduced as a screening test to detect compromised fetuses on admission and to select women in need of continuous electronic fetal monitoring during labor 11 where there is lack of resources for its use in every patient.
Developing countries account for most of the global burden of perinatal deaths. 12, 13 So, it is important to utilize the available resources for early diagnosis of high risk patients for successful perinatal outcome.
The purpose of the study was to evaluate the relationship between admission cardiotocography and fetal outcome among high risk obstetrics patients in terms of normal and abnormal admission test and Apgar score at 5 minutes, color of liquor and mode of delivery.
METHODS
The study was a hospital based observational study conducted at Paropakar Maternity and Women's Hospital (PMWH) from January 2014 to June 2014 for a duration of 6 months. Ethical approval was obtained from the hospital and verbal informed consent was taken from the patients. A total of 130 high risk obstetrics cases were included in the study. The inclusion criteria were women with period of gestation ≥37 weeks of gestation with high risks such as bad obstetric history, previous history of stillbirth, pregnancy with concurrent medical illness like hypertension, diabetes mellitus, renal disease, pregnancy induced hypertension/pre-eclampsia, premature rupture of membrane (PROM), intrauterine growth restriction (IUGR), oligohydramnios/ polyhydramnios, Rhesus negative status, postdated pregnancy and diminished fetal movements. The exclusion criteria were ultrasonography confirmed lethal congenital anomaly of the fetus, acute hypoxic states like abruption of placenta, cord prolapse, uterine scar rupture, multiple pregnancies, abnormal lie and presentation, women admitted for induction and elective Caesarean Section, and women who refused to get enrolled in the study. All women were subjected to an admission CTG, which included a 20 minute recording of FHR and uterine contractions. The results of the admission test were categorized into normal/reassuring, equivocal/suspicious and abnormal/ominous as per the Royal College of Obstetricians and Gynecologists (RCOG) guidelines for the interpretation of CTG tracings. Fetal outcome were noted in terms of Apgar score at five minute and color of the liquor. Record of resuscitation required after delivery, admission to NICU and incidence of intrapartum still birth/neonatal mortality were kept. Data were entered in Microsoft Office Excel Worksheet and statistical analysis was done using SPSS version 20.0 by using chi square test, p-value of <0.05 was considered as significant.
RESULTS
Out of the 130 high risk obstetric cases included in the study, result of admission test was reactive in 95 (73.1%), equivocal in 19 (14.6%) and ominous in 16 (12.3%) [ Figure 1 ].
Figure 1: Admission Test Result
Incidences of vaginal deliveries were more common when the test was reactive where as operative deliveries were more common when the AT was ominous/equivocal with significant p-value of <0.003 [ Table 1 ]. Incidences of moderate and thick meconium liquor were increased when AT was equivocal and ominous with p-value of 0.000 [ Table 2 ]. p-value 0.000
In reactive AT group, 5.3% babies had Apgar score less than 7 at five minutes after birth ,in equivocal AT group, 36.8% had Apgar score less than 7 and in ominous AT group, 81.3% babies had Apgar score less than 7. It shows that there is a significant relationship between Apgar score and AT results with p-value 0.000 [ Table 3 ]. p-value 0.000
In the reactive AT group only 4.2% needed resuscitation at birth whereas in the equivocal AT group 31.6% and in the ominous AT group, 75% needed resuscitation at birth yielding a p-value of 0.00 showing that there is a significant relationship between patterns of CTG and neonatal resuscitation needed [ Table 4 ]. p-value 0.000
In the ominous AT group, 56.3% required NICU admission, in the equivocal AT group, 15.8% required NICU admission whereas in the reactive AT group, only 2.1% required NICU admission with p value of 0.000 which is statistically significant [ Table 5 ]. 18 performed AT on 100 high risk pregnancies and found that 79.1% of patients had reactive AT, 13.5% had equivocal and 7.1% had ominous AT results. This study is similar to present study as regard to sample size and inclusion of high risk cases and the results are also comparable. Shantha et al 19 conducted AT in 100 high risk obstetric cases. The admission test results were reactive in 89.9%, equivocal in 5.31% and ominous in 4.8%. The results are different from present study though similar in terms of sample size and inclusion of high risk cases.
In study of Rahman et al 14 9% of patients with reactive AT group had moderate to thick meconium stained liquor, 39% with equivocal AT group had moderate to thick meconium stained liquor where as 72% patients with an ominous test had moderate to thick meconium stained liquor which was statistically significant. Likewise, in the present study also 6.3% and 3.2% of the patients with reactive AT group had moderate and thick meconium stained liquor respectively. In equivocal AT group, 36.8% and 10.5% of the patients had moderate and thick meconium stained liquor respectively. In ominous AT group, 50% and 31.3% of the patients had moderate and thick meconium stained liquor. In a cross-sectional study conducted by Rahman et al 16 among 176 pregnant women (both high and low risk), the incidence of moderate to thick meconium stained liquor were more in ominous group (61.5%) and equivocal group (33.3%) in compared to reactive group (4.8%). It was statistically significant with p-value <0.001. In a study of Farkhunda et al 20 meconium stained amniotic fluid was more common in non reactive CTG (22.2%) than in reactive group (15.9%). So they concluded the possibility of fetal compromise in all cases with meconium stained liquor and non reactive CTG.
Incidences of vaginal delivery were more common when the test was reactive compared to operative delivery. On the other hand operative deliveries were more common when the AT was ominous / equivocal compared to the reactive group. Among the reactive AT group of 95 cases, 9 patients (9.5%) had moderate to thick meconium stained liquor but 36 patients (37.9%) underwent intervention in form of operative as well as instrumental deliveries. The high percentage of intervention in reactive AT group may be because of the study group which comprised of only high risk cases. The most common indication for operative/instrumental delivery was non-progress of labor (80%). Among the equivocal AT group of 19 cases, 9 patients (47.4%) had moderate to thick meconium stained liquor and 10 patients (52.6%) underwent intervention in form of operative and instrumental deliveries. Among the ominous AT group of 16 cases, 13 patients (81.3%) had moderate to thick meconium stained liquor and 14 patients (87.5%) underwent intervention in form of operative and instrumental deliveries. The most common indication in non -reactive group was for fetal distress (75%). The present study has similar findings with Rahman et al 14 where in reactive AT group of 123 cases, 65 (52.8%) had normal vaginal delivery, 44 (35.8%) had LSCS and 14(11.4%) had instrumental delivery. In equivocal AT group of 23 cases, 12(52.2%) had normal vaginal delivery, 10 (43.5%) had LSCS and 1 (4.3%) had instrumental delivery. In ominous AT group of 14 cases, 2(14.3%) had normal vaginal delivery, 11(78.6%) had LSCS and 1(7.1%) had instrumental delivery. The study by Rahman 16 showed that operative delivery for fetal distress was required in only 5.5% women of the reactive group, in 27.8% of equivocal group and in 84.6% of the ominous group. The low percentage of operative deliveries in reactive and equivocal groups may be because the cases with equivocal trace were placed on continuous CTG monitoring. Continuous electronic fetal monitoring was not available in low resource setting like ours with heavy workload. In study conducted by Kulkarni et al 21 rate of operative delivery in reactive group was 5.17% and in ominous group it was 28.5%.This also shows that the rate of operative delivery in omninous group was higher than in reactive and in equivocal group.
Fetal distress was considered to be present when Apgar score at 5 minutes after birth was <7 in the present study. Out of 130 deliveries, total 25 (19.2%) of babies had Apgar score <7 at 5 minutes after birth and the rest 105 babies (80.8%) had Apgar score ≥7. In Reactive AT group, out of 95 (73.1%) cases, 9 (9.5%) had moderate to thick meconium stained liquor, 36 (37.9%) underwent intervention and 5 (5.3%) had Apgar score <7 . Most of the cases who had Apgar score <7 had moderate to thick meconium. In equivocal AT group, out of 19 (14.6%) cases, 9 (47.4%) had moderate to thick meconium stained liquor, 10 (52.6%) underwent intervention and 7 (36.7%) had Apgar score <7. In ominous AT group, out of 16(12.3%) cases, 13(81.2%) had moderatethick meconium stained liquor, 14(87.5%) underwent intervention and 13(81.2%) had Apgar score <7. This high percentage in ominous AT group shows the significant relationship between the abnormal CTG pattern and fetal distress as evident by babies with Apgar score <7 at five minutes after birth. In a study by Rahman et al 14 8 .9% of the cases from reactive AT group of 77% had moderate to thick MSL where 6.5% had babies with Apgar score <7. Likewise in 14.4% of equivocal AT group, 39.1% had moderate to thick MSL where 26.1% had babies born with Apgar score <7. In 8.7% of women with ominous AT group, 71.4% had moderate to thick MSL where 64.3% had babies born with Apgar score <7.In this study the evidence of fetal distress was further strengthened by cord blood PH but still the results are very much comparable to the present study. In a study done by Sandhu et al 22 in reactive AT group of 101(67.3%) cases, 4% of babies had Apgar score <7 at five minutes after birth. In equivocal AT group of 34 (22.7%) cases, 26.5% had Apgar score <7 and in ominous AT group of 15(10%) cases, 53.3% had Apgar score <7. The study is comparable with the present study. The finding of present study is also comparable to study conducted by N Shantha et al 19 where Apgar score <7 at five minutes was 1 out of 88 in reactive group and 5 out of 9 in ominous group. Assessment of the fetal outcome was done in terms of neonatal resuscitation needed at the time of birth and NICU admission in relation to admission test. In the present study out of 130 babies, 22 babies (16.9%) required resuscitation and 14 babies (10.8%) required NICU admission. Out of 22 (16.9%) babies who required resuscitation, 14 (63.6%) were admitted in NICU. After admission in NICU, five babies were discharged after observation for 24 hours and six babies were discharged after being treated with antibiotics for 10 days. The remaining three babies who were all from ominous AT group were referred to higher specialty center and were followed and known that there were no mortalities. Thus the above finding suggests that babies from reassuring CTG required less resuscitation and NICU admission. The findings were similar with the study done by Rahman et al 16 where incidences of NICU admission was significantly high in babies delivered from mother with ominous test group (62%) compared to those with equivocal test group (28%) and reactive test group (3.45%). In study by Sandhu et al 22 neonatal admission to NICU was required in 1% of cases with a reactive AT, 12% of cases with an equivocal AT and 33% of cases with an ominous AT (p<0.01). In a study in Lahore, Noreen et al 23 also found that majority of women with decelerations had most of the abnormal outcomes where 10% of babies were admitted to NICU.
CONCLUSIONS
The admission cardiotocography is a simple, cost effective and non-invasive test in admission room that can serve as a screening tool in triaging fetuses of high-risk obstetric patients. There is significant relationship between AT results and mode of delivery and between AT results and fetal distress. The study showed that the babies from reactive CTG required less resuscitation and NICU admission whereas the babies from abnormal CTG required more resuscitation and NICU admission.
